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* NOTICES * 

JPO andt NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS . ^ ~ 

rcSn Tlie water-soluble antireflection fihn ingredient characterized by including the alkylamine or ^anolamine 
by which the fluorine permutation of a part or all of a hydrogen atom of a hydrocarbon ^up was earned out 
[Claim 2] The water-soluble antireflection fihn ingredient characterized by usmg as a prmcip^ component fee 
p^fluoro compound which contains the alkylamine according to claim 1 or the alkanolamme by which the fluonne 

nermutation was carried out as a counter cation. . 

FS 3] The water-soluble antireflection fihn ingredient according to claim 2 with which a perfluoro compound is 
chosen from what is shown by following general formula (1) - (16). 
[Formula 1] 

OF3— (OF2>r-C00M ^" 
MOOD— (CF2)g — OOOM 

OF3-fo<pF-CF2-j^OCF2-^^OCF20F2)^OOOM (3) 
OF3 

MOOO— F2O-^00F2-OF2-^^0CF2-^O00M (4) 

• — OOOM (5) 



F-^(j)F— CFzO-^— ^CF20-^7-^CF2CF20-jj— <j)F- 

M0OC^OF--^00F2CF-^0-(cF2OF20)j{oF20)jj^CFOF20^y 

CF3 CF3 . CF3 " OF3 



CF-COOM 

■3 
(6) 



-fOF2OF2-^„-foF20F-)-p ^ ^ 

( OCF20F)^OOF2CF2-j^OF2)^OOOM (7) 

CF3 

f ' 
OOOM 

[Formula 2] 
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CF3-(CF2)7-S03M (9) 

M03S-(CF2)— SO3M (10) 

CF3-^CF-CF2-^-|-OCF2-j^OCF2CF2-j-— SO3M (1 1 ) 

CF3 

MO3S— F2C-^OCF2-CF2-^^OCF2-^S03M 



F-fCF— CFzO-y— ^CF20-^CF2CF20-j— CF^SOsM 

CF3 ^ ' ^^^3 



(12) 
(13) 



M03S-CF^OCF2CP-^0-^CF2CF20y|<5F20-Jj^CFCF20^CF-S03M 

CF3 CF3 ^ ' CF3 " CF3 

(14) 

-(-CF2CF2i-^-fcF2CF-}p 

(OCF2(j5F-^OCF2CF2);r^CF2j7S03M (15) 

CF3 

CF3 

-(-CF2CF2^t-(-0-(j)— (16) 

CF2 
I 

SO3M 

the inside of a formula, and a and b - the integer of 0-20, and c, d, e, f, g, h, i. j. k. 1, in and n - the integer of 0-15 ~ as 
for 0-100 and p and u, 0 and t show the alkylamine or alkanolamine by which, as for 1-100, and q, r and s, the integer 
of 0-15 was carried out, and, as for M, the fluorine permutation of a part or aU of a monovalent hydrocarbon radical of 
ahydrogenatomwascarriedout.[ of carbon numbers 1-20] 

rClaim 4] The pattern formation approach characterized by removing the above-menUoned hght reflex prevention layer 
after forming the hght reflex prevention layer which consists of a Ught reflex prevention film mgredient according to 
claim 1 , 2, or 3 as the upper layer of a photoresist layer and exposing the above-mentioned resist layer through this 
light reflex prevention layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Md of the Invention] Especially this invention relates to the approach of forming a resist pattern using the light reflex 
prevention fihn ingredient and this which make highly precise micro processing possible also on an uregular base m 
the photohthography which used the photoresist. 

[De^ription of the Prior Art] While detailed-ization of a pattern rule is called for with high integration and high-speed- 
izing of LSI in recent years, in the optical exposure used as a current general-purpose technique, the lumtation ot the 
essential resolution originating in the wavelength of the Ught source is approached 

[0003] As an exposure Ught used in the case of resist pattern formation, the optical exposure which makes the hght 
source g line (436nm) or i line (365nm) of a mercury-vapor lamp is used widely, and has been confirmed as a means 
for the further detailed-izing by the approach of short-wavelength-izing exposure hght. For this reason, mstead of i hne 
(365nm) the KrF excimer laser (248nm) of short wavelength came to be used for the mass-production process of 64 M 
bit (processing dimension is 0.25 micrometers or less) DRAM (dynamic random access memory) as the exposure light 
source However, the light source of short wavelength is needed more for manufacture of degree-of-mtegration 256M 
and DRAM beyond IG which need a still more detailed processing technique (a processmg dimension is 0.2 
micrometers or less), and the photohthography especially using an ArF excimer laser (193nm) has been exammed. 
[00041 hi the phase in early stages of KrF lithography, the stepper of the combination of an achromatic lens or a 
reflecting optical system, and broadband Ught was developed. However, since the precision of the catoptric system of 
an achromatic lens or the aspheric surface was not enough, the homogeneous Ught and the combmation of a dioptnc- 
system lens became in use. half here - in - wavelength exposure, the Ught which cames out mcidence, and the 
reflected Ught from a base interfering, and generating a standing wave is the phenomenon known well for many years. 
The standing wave caused dimension fluctuation of the line breadth of a pattern etc., coUapse of a configuration, etc. 
[0005] On the other hand, use of the coherent homogeneous Ught made a standing wave and halation amplify further 

with short wavelength-ization. . . *u ^ m ad^Io,,, 

[0006] Conventionally, the approach of putting an extinction agent into a resist mgredient, and the metiiod (BARC law, 
JP 62-159143 A) of covering a resist layer top face (ARCOR law, JP,62-62520,A, JP,62-62521,A, JP,60-38821,A) and 
a base side with an antireflection fiUn were proposed as an approach of stopping a standmg wave. The ARCOR method 
is the approach of forming a transparent antireflection fihn in the resist layer upper part, and bemg an approach 
including the process which exfoUates after exposure, and forming a detailed pattern with high high degree of accuracy 
and doubUng precision by the simple approach. If the perfluoroalkyl compound (a perfluoroalkyl polyether, perfluoro 
alkylamine) of a low refractive-index mgredient is used as an antireflection fihn, the reflected hght of a resist- 
antireflection fihn interface wiU decrease sharply, and dimensional accuracy will improve. 
[0007] However, although chlorofluocarbon etc. is used for the diluent for the above-mentioned perfluoroalkyl 
compound to control spreading thickness since compatibility with the organic substance is low, as for 
chlorofluocarbon, the use poses a problem from a viewpoint of current environmental preservation as everyone Imows. 
Moreover, the above-mentioned compound has a problem m uniforai membrane formation nature, and was not able to 
say that it was enough as an antireflection fihn. Moreover, the antireflection fihn had to be exfohated by 
chlorofluocarbon before the development of a photoresist layer. Therefore, the demerit that must extend the system for 
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antireflection film exfoliation to equipment conventionally, and the cost of a chlorofluocarbon system solvent increases 
considerablv etc. and in respect of practical use was large. ^- „ *xi;„*:„„ 

S] When it is going to exfoUate an antkeflection fihn without extension to eqmpment conventionally, exfohatmg 
E alvXment u^t is most desirable. It can be said that its antireflection fibn mgredient which can exfohate 
S ^^^ASutions is desirable since the solution used in the development umt of a photoresist is pure water 
XihrSe aku water solution which is a developer, and a rinse. Therefore, the P"!^^^^^,^^^^^^^^ 
much water-soluble antireflection fihn ingredient and these was proposed, sample JP 6-273^ 7- 
f^nnnT 7 181684 7-234514 7-295210, 7-333855, 8-44066, 8-95253. 8-179509, 8-292562, 8-320569, 9-50129^ 9- 
SV2369?5V2f8f52^^^^^^ 9-325500, 10-3001, 10-17623, 10-69091, 11 No. -124531 official 

renort'patent 2643056th and a No. 2878150 or 2803549 official report are lUustrated. 

moS H^rf ^rrefractive index of the upper antireflection film for setting a standing wave to 0 has the ideal square 

rofSrs^ctivti^^^^ 

s^^^* e^^SFi^l 8, ideal value is 1 .34. Since a ring is lost, generally compared with an aromatic senes system 
n^J^^r^fortli alicvcleeroup system resist layer us . 

fs S to 'tie L^ieLt of a Teflon system, it is needed that the upper antireflection film is a water-sohible 
Sient as above-mentioned at the time of alkali development since the direction which can ^^ohzt^ is 
SteTeous in process. However, in order to make a hydrophobic high perfluoro system mgredient mto water 
sSu^^^y mudi, when tiie hydrophiUc substitixent was introduced, the refiractive mdex increased arid tiie value 
Sforf ^d bS 1 5 was [ in / at the conventional tiling / in KrF / 1 .42 order and ArF ] a limitation. The effect of a 
^^^waveS suppressed only in tiie combination of an extinction agent and tiie upper antireflection ^^^^^ it is 
hSSng impossible tiierefore, to contiol a dimension by patterning 0.20 micrometers or less ™ hthogr^hy^fo 
5S Sraphy it is tiiought tiiat decline in tiie further refractive index is needed for said reason if tiie effectiveness of 
^upp^^tirJfl^^^^^^^ 

oftiiefiirther line breadth also in KrF in tiie present condition from now on. 

moi 0]^ — ction fihn prepared in a lower layer can acquire tiie high acid-resisting effectiveness to ^e 
Sflection fihn of ttie resist upper layer. The bottom of it can reduce tiie reflection from a base to 1 % or less by 
Slg S^ent of tiie optimal refractive index (n value) and an absorbancy index (k value) as suitable thickness 
^Te cSe of high reflective bases [, such as p-Si and aluminum, ], and the antireflection fihn of a substiate can 
SmLstiate vei^^^^^^ example, as 1.8, if tiie refractive index of a resist layer sets it as tiie exposure 

trieSi of 2^48^^^ .5, kO.55, and 55mn of thickness, it can do a reflection factor to a5o/o or less. However when 
Xel deference is in a substiate, tiie tiiickness of an antireflection fihn is sharply changed on a level d ffe enc^e^ 
Xugh tiie acid-resisting effectiveness of tiie first base whose cross protection is stiong 50-60nm is also so 
shicrnot only tiie absoiption of Ught but cross protection is used for tiie acid-resistmg effectiveness of a ubstiate, a 
reSon fair is shamly chang^ by fluctiiation of tiiickness. tiie ingredient which raised tiie conformal natiire Wbich 
msSTe Scdi wSSit of L bas'e polymer use for an antireflection fihn ingredient , and suppressed the tiucloiess 
Situation on a level difference is also propose - **** ( IP,10-69072,A ) - if tiie molecular w^ght of a base polymer 
bio^s since it said tiiat it is linJit to a level difference witti comparatively low heigt . tiie problem tiie pinhole 
S a fpl. ^oaTbecomes easy to generate , and tiie problem of it become impossible to filter anse , and ommpotent 

'^r^ZT^^f:.Ztr^^^on fihn is raised and, generally tiie approach fluctiiation of the refle^on 
actor by tiii;kness fluctiiation adopts comparatively small tiiickness (80mn or more) is t^^^^^^J^Snt. o^^^^ 
of an antireflection fihn are transparent membranes, such as silicon oxide and a mtade, and tiiough flattemng of tiie 
iont fT^of a tiansparent membTane was carried out by CMP etc. when a level difference was mider the ^ansparent 
memhrZ fiirthe^tiie part to which reflection becomes high appears, hi order to stabilize a reflection factor also m tins 

i k nSS^a;y to Le tiiickness of an antireflection fihn as a tiiick fihn 80nm or more l^^^^^^^.^^^^^^^;^ 
However, if tiie antireflection fihn of a substiate is set as 80mn or more, a reflection factor will nse and tiie reflection 
which is a maximum of 4% will occur. In dimension contiol of micro-machmmg 0.20 micrometers or less^e^ 
reflection factor had to be made at least 2% or less, and the limitation is generated only witii tiie antireflection fito of a 
substiate However, it is tiiought tiiat it can decrease fiirther by concomitant use witii tiie upper antireflection fihn, and 
tiie further decUne in tiie refractive mdex of ttie upper antireflection fihn is demanded. 
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room Furthermore, the upper antireflection fihn has not only the function as an ongmal antireflection fihn but the 
function as atmospheric isolation film after exposure or the function to prevent a development defect by raismg 
compatibility with a developer, and is considered to become an ingredient more miportant future still. 
rOOlSl As an antireflection fihn for ArF, there is a problem of not only the problem of the above-mentioned refiractive 
index but penneabiUty. As a result of this invention persons' examining many thmgs, it turned out that strong 
absorption has most antireflection fihns developed for KrF to ArF Ught. . 

r00141 If there is absorption strong against the upper antireflection fihn. smce hght wiU not reach a lower layer resist, 
flie problem that sensibility falls arises. Although it is known that aromatic series, such as a phenyl group, and^ 
unsaturated hydrocarbon radicals, such as a vinyl group, have strong absorption to ArF light, carboxylic amide etc. has 
strong absorption. For this reason, the amine salt of a carboxyUc acid, the thmg which added the fluorochemical 
surf Jtant or fluorine system polymer containing carboxyUc amide, and has lowered the reactive mdex or tiie &mg 
which is using the polyvinyl pyrrohdone as a binder polymer carried out the knowledge of the abihty not to use to ArF 

as a hydrophilic substituent. , , , . . i j i, r^ ^ori;..oi 

[001 5] Moreover, although using ethyleneoxide. propylene oxide, alcohol, an amme. etc. as a hydrophihc ra^^^^l is 
also considered, it neutralized with the acid generated from the resist, and the amme became T-top profile, and other 
things were mixed with the resist and have caused mixing. ■ i a 

r00161 This invention was made in view of the above-mentioned situation, it is detailed, and dimensional accuracy and 
ts doubling precision are high, and is simple, and does not have an environmental problem either, and produc^J^^ 
high and it aims at offering the formation approach of the Ught reflex prevention fihn ingredient for formmg a resist 
pattem with sufficient repeatability, and the resist pattern using this. 

[Seans for solving a technical problem and the gestalt of implementation of invention] hi order thattius invaition 
persons may attain the above-mentioned purpose, as aresult of inquiring wholeheartedly, fluormation aUcylamme or 
kanolamine. By using the light reflex prevention fihn containing the perfluoro compound which contains especially 
fluorination alkylamine or alkanolamine as a counter cation The reflected Ught m a resist layer front face w^ reduced 
without loss of incident Ught, and the fall of the pattem dimensional accuracy by optical multiple echo mterference m a 
resist layer could be prevented, and, moreover, the knowledge of the ability to also perform exfohation simple with 
water or an aUcaU developer was carried out. That is, according to exammation of this invention persons, that it is 
effective addmg a perfluoro amine as a counter cation of a hydrophilic substituent turned out to be decline m the further 
refractive index for the improvement in transparency in an ArF excimer laser. Although carboxyhc amide and the 
amine salt of a carboxyUc acid had absorption strong against 193nm as above-mentioned, the perfluoro amme salt of a 
carboxyUc acid has smaU absorption, and the knowledge of a refractive index falUng, when a fluorme content mcreases 
is carried out, and it came to make this invention. 

[00181 therefore, with this invention suitable as base resm of the antireflection-fihn ingredient used for micro 
processing in production processes, such as a semiconductor device The water-soluble antireflection fihn m^edient 
containing the water-soluble polyperfluoro alkyl ingredient which has a sulfonyl group m a side chain. And it is a thing 
about the pattem formation approach suitable in case high energy lines, such as far ultraviolet rays, KrF excuner laser 
Ught (248nm). and ArF excimer laser light (193mn), are used as the exposure hght source. (1) The water-soluble 
antireflection fihn ingredient characterized by including the aUcylamine or alkanolamme by which the fluonne 
peraiutation of apart or all of ahydrogen atom of a hydrocarbon group was earned out, (2) The water-soluble 
antireflection fihn ingredient characterized by using as a principal component the perfluoro compound which cpntams 
the alkylamine or alkanolamine by which the fluorine permutation was carried out [ above-mentioned ] as a counter 
cation (3) The Ught reflex prevention layer which consists of the above-mentioned Ught reflex prevention fihn 
ingredient as the upper layer of a photoresist layer is formed, and after exposing the above-mentioned resist layer 
through this Ught reflex prevention layer, the pattem formation sqjproach characterized by removing the above- 
mentioned Ught reflex prevention layer is offered. ^ , ^ / i ui 
[00191 Hereafter, lessons is taken from this invention and it explains m more detail. As for the water-soluble 
antireflection fihn ingredient of this invention, it is desirable to use as a principal component the perfluoro compound 
with which a part or all of a hydrogen atom of a hydrocarbon group contains especially this alkylamme or alkanolamme 
by which the fluorine permutation was carried out as a counter cation including the alkylamme or alkanolamme by 
which the fluorine permutation was carried out. 
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r00201 As the above-mentioned alkylamine and alkanolamine, caibon numbers 1-20 and a thmg witti especia^y - 0 
mafbe teable as a monovalent hydrocarbon radical, especially an alkyl group and ammes may be any of the Is^ 
S meind class, and the 3rd clasi As an example of the alkylamine by w^ch the fluonne Pennutation wa^ earned 
ouT^dXnolamine, perfluoro triethylamine, perfluoro trie^-^olamine perfluoro tapropy^^ 
tributylamine, perfluoro pentylamine. trifluoro ethylamine. tnfluoio propylamme. 4 and 4, and 4-tnfluoro-DL-vahne. 5 

and 5 and 5-trifluoro-DL-leucine etc. is mentioned. „i„n\ nf^ic 

^021] As the above-mentioned perfluoro compound, what is shown by following general formula (1) - (16) is 



mentioned. 

[0022] 

[Formula 3] 
CF3— (CFayr-COOM 

(2) 

MOOO— (CF2)^ — OOOM 



CF3-^0(j;F-CF2-^OCF2-^^OGF2CF2)j-C 



-COOM (3) 

OF3 

MOOO— F20-^OOF2-OF2-jy^OCF2-^OOOM (4) 



F-fCF— OF2O-V-f-CF20-H"°''2CF20-^ CF— OOOM (5) 

M00O-CF4-0CF2CF4-0-(cF20F20)^0F20)^CFCF20^(j!F-C00M 

OF3 CFa ^ CF3 OF3 

(6) 

-^OF20F2-f, -foFzOF^p 

( OCF2CF)^OCF2CF2^CF2)^OOOM (7) 

0F3 

CF3 

-tOF20F2i-,-(-0-^„ 
0F2 
OOOM 

[0023] 
[Formula 4] 
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CF3-(CF2>7-S03M (9) 

M03S-(CF2)^S03M (10) 

CFa-^OCP-CFz-^^-^CFz-^OCFjCFz-j—SOgM (1 1 ) 
CFs 



MO3S— FzC-^OCFz-CFa^^OCFz^SOsM (12) 
F-fCF— CFzO-V-fcFzO-H-CFaCFzO^V— CP— SO3M (13) 

Uf3 ^ ^ OF3 

MO3S-Cf40CF2CF-)^O-^CF2CF20)^CF20^CFCF2O^CF-S03M 

(14) 

-(-CF2CF2-)-j, -(-CF2Cp-)-p 

(OCF2CF-)^OCF2CF2)7(cF2j7S03M (15) 

CF3 

CF3 

-<-CF2CF2-^,-(-0-(p)-^ (16) 

CF2 

I 

SO3M 

the m^ide of a formula, and a and b -- the integer of 0-20. and c, d, e, f, g, h, i, j, k, 1, m and n - the integer of 0-15 ~ as 
Sr SI00 and n ™d u o^d t^how the alkylLne or alkanolamine by which, as for 1-100. and q r and s, the mteger 

ofOlsL^^^^^^ 

m0&Tsho:r?S^^^ the fluorine permutation of a part or all of a hydrogen 

Ef r_T^^^^ radical of carbon numbers 1-20. especially an alkyl group was earned out, and the 

d. and e of a and b are the integers of 0-15. especially 0-10, and, as for c+d+e, it ^^^^"^^ ^ .^'^^V^^H^ k ^^^^^^ 
Leciallv 1-8 In a formula (4) and (12), f and g are the integers of 0-15, especially 0-10, and, as for f+g, it is desurable 
T^d tia iUs e^^^^ 1-8. In a formula fs) and (13) h, i, and j -^^^^^^^^^'^^^^^ 
for hVj. it is desirable 1-10. and that it is especially 1-8 to a fonnuk (6) and (14). k. (E >, m, and n are the mtegers 
of 0-15 especially 0-10, and, as for k+l+m+n, it is desirable 1-10, and that it is especiaUy -8^ 
lml]lZT^t^.r of a formula (7), (1 5) and (8), and (1 6), when referred to asp= o - ^^-^^^^^^^^ ^3 
esoeciallYO-30 q r and s are the integers of 0-15, especially 0-10, and, as for q4t^^. it is d^^^ 
espS 1-10 &e c^e where u is sefto 1 - 1 - 0-100 - desirable - 0-50 - it is 0-30 sti more preferably^ 
?K In addition i for the alkylamine by which M was fluorinated, and alkanolamme, it is des^able for 0.01-10 
Sols to"rcSbo^^^^^ or one mol of sulfonic groups of a perfluoro compound shown by general formula (1 

rO0281 The antireflection-film ingredient of this invention of carrying out 0-300 weight section addition of various 
S example, polyvinyl alcohol, polyacrylic acid, polymethacryhc acid, a polyvmyl 

. , . , u • •• 5/11/200 
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pyrroUdone, polyethylene oxide, an amylose, a dextran, a cellulose, the puUulan, etc. to the above-mentioned perfluoro 

used in order to raise spreading 

lomU^: I'^^r^We agent, perfluoroalkyl polyoxyethylene ethanol, fluorination alkyl e^er, a perfluoro 
S^yS^e ;xide. a fluorine-contannng ORGANO siloxane system compound, eto are — example, 
Flnorad"FC-430" "FC-431" (all are the Sumitomo 3M make). Sir chlorofluocarbon S-141 S-145 S-381 . i> 
sSall ^e S Asahi Gla s Co., Ltd. make), A uni-dyne "DS-401", "DS-403", "DS-451" (aU are the Daikm 
MusSes LTD mre)? A megg;r fuck "F-SISI", "F-ni", "F-172", "F-173", "F-l??" (all are tiie products made from 
todustnes L iiJ^m^, "X-70-093" (all are the Shin-Etsu C^iemical Co., Ltd. make), etc. can be 

SS^eSmbl^F Ji^^ IsZoL 3M make) and "X-70-093" (Shin-Etsu Chemical Co.. Ltd. make) 

S Mor^^^^^^^^ a water-soluble antireflection-fihn ingredient tends to generate a bubble. the detailed bu^^^^^^^ 
&e rn^cron unit cdled a microbubble is said to generate a pattern defect. In order to reduce a microbubble the approach 
Sng aXfoSning agent is common. As a defoaming agent for water solutions although long-cham alcohol^such 
1 3 oil fat such as soybean oil, com oil, olive oil. linseed oil, castor oil, and lard oi , amy alcohol, and octyl 
ToS Sor^^^^ ^e generaUy known, these things are ingredients which hydration is ow or are nothy^^^^^ 
Hi Although said ingredient is excellent in antifoam. when adding into a water-soluble mgredient and fonnmg 
m^b^es bf s^fe coating, coating nonuniformity arises and it cannot be formed to homogeneity. In ord^ to toi 
SrSes to homogeneity by spin coating, a defoaming agent with high hydration is requned. the acetylene senes 
SfoS agent X wn as a Wgh defoaming agent of hydration in this invention by alcohols, such as a niethano 
eSSropyl alcohol, n-butyl alcohol, n-hexyl alcohol, and ethylene glycol, or the foUowmg general formula (17), 
and (18) ~ **** for effective doses ~ things are made. 



[0032] 
Formu 

j2— C— C^C— C— 



[Formula 5] 

R^ 



4 



(17) 



r5 r« 



r' 

r8— c— C=C— R^ 

I 

0 

' — I — 'z 



[0033] Here, the alkylene group of carbon numbers 1-10, x, and y and z of ahydrogen atom tiiat Rl, R?;?!, R4. R7. 
Ld R8 are ie same respectively or of a different kind or the alkyl group of carbon numbers 1-20. and R5. R6 and RIO 



are the integers of 0-20 
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r00341 In order to form a resist pattern using the light reflex prevention film ingredient of this myention, 
UthoSaph™ can Lpt a well-known approach, for example, is shown m ^rmml can P^f^-^^^ 

Urography process wm^ .... hv forming a photoresist layer 2 by the approach of a spm coat etc. on the 

aepenuiiig '^'\^^^;Z:Z:72^^^^ &ha ingredient of this invention is appUed by the approach of a spm 

^""t 't.'^TtSotofeSa^^^^^^^ depending on the case, and the light reflex prevention layer 3 is 

foSieS^m) Si— ^^4 w^ a — of 180-50oL can be exposed by the reduced-projecUon-exposuie 

fZtS^Z c^tlwhen a resist layer is a chemistry magnification mold resist layer, a PEB P^ojss becom^ 
SSe. to this ^ase, PEB may be performed aft^ 

FoT3l^t"a£rpu^:rr^^^^^ a diluent of a light reflex prevention fihn, in^edient. Fur^^o^ use of 
Ed phrres development unit is possible for removal of a light reflex prevention layer, and i can carry out a 
ri^s^wMi pure water, and if it is exfoliation after PEB, it can exfoUate m development and coincidence. 
ST f the opticaf^^^^^ effectiveness of the Ught reflex prevention fihn of this invention is explam^ wiA 
eference fo Sg 2 and 3, as shown in drawmgl , only by forming the resist layer 2 m a base here V^^^^^ 
r!fl.^^on Trl^Sddent liWit 10 remarkable at an air-resist interface takes place and the amount of nc dent hght 

;:fltirK br^etgSS^^^^^^ «erface can be reduced, loss of fte — 

tataXre^es Moreover, since the thiclmess of the light reflex prevention membrane layer 3 is set up so Aat Ae ftee 
onl^™e^r^e reverse, Ir6 and Ir7 are weakened mumaUy, and an optical multiplex interference «.bm the resist 

'Si Fmm ttie l^iple of acid resisting, a reflection factor decreases and the effect of a standing wave can be 

SKt™ring refractive-indk n' of the "i^V^fl- Prevention fito close ,o r^^^^^ 

be close brought by odd times lambda/4tf, if wavelength of n and exposure hght is set to lambda for the reftacdve 

index to the exposure light of a resist. 

[Sple] Although an example and the example of a comparison are shown and this invention is explained concretely 
hpreafter this invention is not restricted to the following example. . , ^ i r ^^^r>A 

lOMm PoZ^^ of Ig [ of fluorine compounds of F1-F6, and F9-F14 shown m the [example of example and 

^lSn.oS molfculi-weight 80 a^d 000, and 60% of saponification degrees 0.7g was enough dissolved 

^ZTp^f wari fi lte"h rilter of 0. 1 -micrometer size, and the antirefiection fihn solution w^ created. 
Mo^ovlrTg ofS^^^^^^ compounds of following F7, and F8, F15, F16 and F17 was enough dissoWed 

^I^oTiure waS^^ with the filter of 0. 1 -micrometer size, and the antirefiection fihn solution was created. 

ex^ e of a Comparison, polyvinyl alcohol of Ig [ of fluorine compounds of F18-F23 sho^ below 
moSuS^eight 80 and 000, and 60% of saponification degrees 0.7g was enough dissolved in 40g of pure w^e^t 
fiS wirthf filt^^ of 0.1-micrometer size, and the antirefiection film solution was created^Fmtiiermore followmg 
Sr^dlgofflS^^ 

fiWrt with the filter of 0 1-micrometer size, and the antirefiection fikn solution was created. 

mW^n SspensL^^^^^^ 1 is ca;ried out on a 8 inch wafer, and a silicon wafer or a syndetic qu^ wafer 

L & rTte ^ for 5^^^ by 4,000rpm after that for 3 seconds by 300rpm - making the ^tireflection fihn of 
ieSSSne s - fS -- a pecSmi - permeabiUty was measured with thickness, the refi;active mdex and the 
'^'eT^h"er by emp-WA result is shown in Tables 1 and 2^From this result, the — 
Sgredient of this invention has checked high permeability and a low refiractive mdex also not only m KrF but m ArF. 

[0042] 
[Formula 6] 

.,. , u • • 5/11/200 
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OFj— (CF2>g— COO'N(CF2CF3>3* 

*(CF=3CF2)3N'o0C — (CFarg— COO'N(CF20F3>3* F-2 

CF3-foCF— CF2-\COO"N(CF2CF3)3* 
^ CFs '3 

*{CF3CF2NrOOM2C^^F2-CF2-j--(^CF2-jp)CF2-COO^^^^ 

F-fCF — CF20-VC00"N(CF2CF3)3* F-5 
\ CF3 '3 

nCF3CF2)N-OOC-CF-^OCF2CF-)-(oCF2CF2)^<j>FCFzoj^CF-COO-W 
CFs CF3 ^ CFs CFs 



F-6 



-(-CF2CF2-)-g -("CF^f H"! 



( OCF2CF)^OCF2CF2^COO"N(OF20F3)3* 



F-7 

Mw 100.000 
CF3 



C00"N(CF2CF3)3* 



[0043] 
[Fonnula 7] 
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CF3 (CF2)3 S03'N(CF2CF3)3* ^'^ 

"^(CF3CF2)3N'OOC — iCF2>g S03*N(OF2CF3)3'' F-10 

CF3-^OCF-CF2-^03''N<CF2CF3)3* ^ 
CFs ^ 

*(CF3CF2N)-03S— F2C-(-OCF2-CF2-j^OCF2-^TC^^ 

F-f CF— CF20-V-S03"N(CF2CF3>3* F-1 3 

CFs 

*(CF3CF2)N-O3S"CF-|oCF20F-j-^O~CF2CF2-^ 

F-14 

-(-CFzCFz-fg-fcFzCF-)-^ 

( OCF2QF) ^OCF2CF2y-S03'N(CF2CF3)3* 

' Mwl 00.000 

-(-CF2CF2-)-2 "t^^?*^! 

( OCF2(^f)^OCF2CF2)^S03"N(CF2CF2CF2CF3)3^ 

CFs F-1 6 

Mwl 00.000 

^ ipj' MwBOOflOO 
S03'N(CF2CFs)3* 

[0044] 

[Fonnula 8] 
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CFs— (CF^-g— COO'N(CH2CH3)3* 
*(CH3CH2)3N"OOC— {CF2>8— COO'N(CH2CH3)3* 

CF3-^0(j>F-CI^-^COO'N(CH2CH3)3* ^'^ 
CF3 

^CH3CH2NrOOC— F2C^f0CF2-CF2-V(-0CF2-j--^ 

F-^^P— CF20-^COO'N(CH2CH3>3* "^22 

*(CH3CH2)N-00C-cH-0CF29PVf0"«'2CF2V-f9FCF20Va^-C00-N(^ 

IJ^^ ^'^6f3 '2cf3 



F-23 



F-24 

Mwl 00,000 



-(-CF2CFy-)-g -(-CF2CP^^ 

( OCF2(^F)^OCF2CFi^COO"N(CH2CH3)3*' 

CF3 
(jiFa 

-ecF2CF3-t,ta-<j^, L'loO.000 

CF2 

COO'N(CH2CH3)3* 

[0045] 
[Table 1] 
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248nm 


193nm 


248nm 


193nm 


F-1 


1. 40 


1. 56 


98% 


90% 


F-2 


1. 41 


1. 58 


98% 


88% 


F-3 


1. 38 


1. 50 


98% 


90% 


F-4 


1. 41 


1. 58 


98% 


87% 


F-5 


1 39 


1 50 


98% 


90% 


F-e 


1. 39 


1. 50 


96% 


89% 


F-7 


1. 37 


1. 49 


98% 


96% 


F-8 


1. 38 


1. 50 


98% 


95% 


F-9 


1. 40 


1. 57 


98% 


96% 


F-10 


1. 42 


1. 59 


98% 


95% 


F-11 


1. 38 


1. 50 


98% 


94% 


F-12 


1. 40 


1. 56 


97% 


97% 


F-13 


1. 38 


1. 51 


97% 


96% 


F-14 


1. 39 


1. 50 


98% 


96% 


F-15 


1. 33 


1. 42 


98% 


96% 


F-16 


1. 32 


1. 41 


98% 


95% 


F-17 


1. 32 


1. 42 


98% 


95% 


[0046] 
rTablell 










248nm 


1 93nnn 


248nm 


193nm 


F-18 


1. 43 


1. 60 


98% 


75% 


F-19 


1. 44 


1. 62 


98% 


70% 


F-20 


1. 43 


1. 55 


98% 


73% 


F-21 


1. 46 


1. 65 


98% 


66% 


F-22 


1. 43 


1. 56 


98% 


70% 


F-23 


1. 44 


1. 53 


98% 


68% 


F-24 


1. 42 


1. 52 


98% 


76% 


F-25 


1. 41 


1. 53 


98% 


72% 
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[0047] Subsequently, the spin coat of the photoresist SEPR401 (Shin-Etsu Chemical Co., Ltd. make, 30%/micrometer 
of film transmission) for KrF Uthography was carried out changing an engine speed on 8 mchesSi base, and it was 
prebaked on the temperature of 100 degrees C, and the conditions for time amount 90 seconds, uispensmg of the 
antireflection-film solution which used Fl 6 on it was carried out, the wafer was first rotated for 20 seconds by 
4 OOOrpm after that for 3 seconds by 300rpm, and the antireflection film was formed. 

[0048] KrF EKE -- sima - the pattern with which Rhine and tooth-space width of face are set to 0.20 micrometers by 
the laser stepper, respectively was exposed, postexposition JUABEKU was carried out in temperature [ of 1 10 degrees 
C ], and time amount 90 seconds after that, the developer of 2.38 % of the weight of tetramethylammomum hydroxide 
performed temperature of 23 degrees C, quiescence paddle development was performed in time amount 60 seconds, 
and the pure-water rinse was performed. A result is shown in drawing 4 . From the result of drawing 4 , it has checked 
that it was possible to stop the ampUtude of the line breadth by the standing wave by using the antireflection fihn 
ingredient of this invention. 
[0049] 

[Effect of the Invention] The light reflex prevention fihn ingredient of this invention is detailed, and dimensional 
accuracy and its doubling precision are high, and it can form a resist pattern with sufficient repeatability. 



[Translation done.] 
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